Design, synthesis and biological evaluation of 1,3-diphenyl-1H-pyrazole derivatives containing benzimidazole skeleton as potential anticancer and apoptosis inducing agents.
A series of forty different pyrazole containing benzimidazole hybrids (6-45) have been designed, synthesized and evaluated for their potential anti-proliferative activity against three human tumor cell lines - lung (A549), breast (MCF-7), and cervical (HeLa). Some of the compounds, specifically 9, 17, and 28, showed potent growth inhibition against all the cell lines tested, with IC50 values in the range of 0.83-1.81 μM. Breast cancer cells were used for further detailed studies to understand the mechanism of cell growth inhibition and apoptosis inducing effect of compounds. The morphology, cell migration and long term clonogenic survival of MCF-7 breast cancer cells were severely affected by treatment with these compounds. Flow-cytometry revealed the compounds arrested MCF-7 cells in the G1 phase of the cell cycle via down regulation of cyclin D2 and CDK2. Fluorescent staining and DNA fragmentation studies showed that cell proliferation was inhibited by induction of apoptosis. Moreover, the compounds led to collapse of mitochondrial membrane potential (DΨm) and increased levels of reactive oxygen species (ROS) were noted. The ease of synthesis and the remarkable biological activities make these compounds promising new frameworks for the development of cancer therapeutics.